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Introduction 
Like driving, keeping secrets, and playing football, science and math are skills at 
which girls and women are supposed to be both bad and uninterested.  Besides ignoring 
the legacy of Marie Curie, Hedy Lamarr, Shirley Jackson, and thousands of other women 
who have taken part in shaping the fields of science, technology, engineering, and math 
(STEM) into what they are today, this stereotype suggests that girls can and should not 
involve themselves with STEM study or contemplate a STEM career focus.  Even as 
women gain acceptance in prestigious and often STEM lucrative fields, and even as 
organizations, schools, and individuals recognize the gap between male and female 
involvement in STEM and work to close it, preconceived ideas about girls in science and 
math can act as roadblocks. 
 Much of the media marketed for teenage girls focuses on romance and drama, 
young adult books containing female protagonists who focus on other experiences—
family upheaval; trauma; academic, political, or religious concerns; apocalyptic disasters, 
road trips; current events; living amongst mythical creatures; and many, many more—are 
eagerly read by teenage girls, and, for that matter, teenage boys.  This includes books 
about girls who flout the girls-can’t-do-math stereotype and act as willing participants in 
STEM.   
While seeing a wide variety of girls in novels, including those who enjoy and 
appreciate STEM subjects, may benefit teen readers, it may discourage interest in STEM 
if the characters they read about who embrace STEM are portrayed as awkward, isolated, 
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and uninterested in pursuits other than STEM, such as family, friends, and dating.  This 
paper selected and examined twelve young adult novels that featured female protagonists 
who are interested in STEM in an attempt to understand how successful the young female 
protagonists were at integrating STEM into their lives.  Did they overcome stereotypes 
completely, or did their participation in male-dominated fields mean they were portrayed 
as masculine rather than feminine?  Did their communities appreciate their STEM 
contributions, or were they shunned?  Did they keenly feel the pressure of being girls 
who like subjects usually reserved for boys, or did role models pave this path for them?   
 
Background Literature 
Girls in STEM 
Women have made immense strides in educational and job parity in the United 
States in the past several decades.  In fact, women outnumber men on college campuses; 
57% of college graduates in 2010 were women, as were 60% of master’s graduates 
(United States Department of Education).  They comprise, at 48%, nearly half of the 
workforce in the United States (United States Department of Labor).  And yet, when it 
comes to jobs in STEM fields, women’s participation and achievement lag behind.  Only 
25% of STEM jobs in America are held by women, which hardly reflects the fact that 
women are half of the population (American Association of University Women).  The 
Girl Scouts of the United States of America, who aim to “[build] girls of courage, 
confidence, and character, who make the world a better place,” (girlscouts.org) teamed up 
with Teenage Research Unlimited in 2012 to conduct and disseminate an influential study 
of girls’ interest in and engagement with STEM.  They found that 74% of girls responded 
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that they were either “somewhat” or “very” interested in STEM fields when asked what 
sort of career they would be interested in pursuing.   
Obviously, then, the inequity is more complicated than a matter of simple interest.   
 
Gender-based stereotypes 
Several studies have shown that the stereotype that men are better suited for math 
and natural sciences, while women are best suited for English and social sciences and less 
adept at STEM fields, has an impact on both male and female performance (Steffens & 
Jelenec, 2011; Nosek, Banaji, & Greenwald, 2002; Smeding, 2012).  The idea that 
women and men are predisposed to excel at different academic tasks along gender lines 
relates to standard gender stereotypes.  Women, who are seen as naturally nurturing and 
sensitive (Orenstein, 2000), are traditionally paired with careers in care-based industries 
such as nursing or teaching, while men are not held back by such concerns.  Likewise, 
societal understandings of what constitutes a “hard” subject like math and what 
constitutes an “easy” or “soft” subject like English have long assigned the harder subjects 
to boys and the softer subjects to girls.  The fact that the “hard” subjects can more easily 
lead to prestigious and lucrative careers can be explained by those comfortable with this 
status quo as a natural progression based on natural aptitudes—a view which fails to 
acknowledge the barriers many female students face in math and science, which male 
students largely sidestep (Modi, Schoenberg, & Salmond, 2012).  Students can encounter 
gendered thinking about math and science from peers, but parents and teachers often 
transmit gendered expectations to children regarding math performance, which affects 
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both math performance and math attitudes for boys and girls (Gunderson, Ramirez, 
Levine, & Beilock, 2012). 
Preconceived ideas of what girls and boys can and should be enjoying in school 
may have something to do with the loss of confidence girls feel in math.  Orenstein 
(2000) reported that even girls who like math and science are half as likely as boys to feel 
competent in them at the age of fifteen; significantly, researchers have also found that 
such a gap in confidence usually precedes a gap in achievement.  Young women may 
accept the narrative that in order to be female, they must accept certain limitations of 
their abilities, regardless of the actual existence of those limitations.  Interestingly, young 
students often deny this charge, stating that “anyone can be who they want to be” and that 
“girls can do everything boys can do.”  As encouraging as such platitudes may be, 
students’ flat rejections of the idea that women have less math ability than men do not 
take into account the internal biases and implicit stereotypes which may better predict 
actual behavior in the long run (Huguet & Régner, 2009; J. Steele, 2003).   
Stereotype threat, which refers to confirming as a self-characteristic a negative 
stereotype about one’s group (Steele & Aronson, 1995), appears frequently in the 
literature surrounding female participation in STEM (Brown & Josephs, 1999; Shaffer, 
Marx, & Prislin, 2012; Shapiro & Williams, 2011; Spencer, 1998).  Because not being 
good at math is part of the stereotypical feminine package, girls who do not wish to be 
characterized as masculine may internalize and assert that they are not good at math 
when, in fact, their actual math ability has little to do with that belief.  Archer et al. 
(2013) used a feminist poststructuralist analytic lens to argue that girls do not consider 
science careers because they are seen as “clever”/“brainy,” “not nurturing,” and “geeky” 
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as opposed to “normal,” “girly,” “caring,” “active,” and other descriptors girls use to 
describe themselves and their ideas of desirable femininity.  Additionally, the researchers 
suggested that racial and socioeconomic inequalities further widen the gap between girls 
and science by rendering science aspirations “less thinkable,” particularly for girls in low 
socioeconomic brackets.  It is important to note that none of these reasons for science’s 
“unthinkable” status for many girls are connected to actual skill or even interest in 
science. 
High school girls are, technically speaking, doing fine in their math and science 
classes; they earn more math and science credits than boys throughout high school, and 
their GPAs, when aggregated across math and science classes, are higher than boys’ 
aggregated GPAs (American Association of University Women, 2010).  Worldwide, girls 
scored only about 2% lower, on average, than boys did on the PISA math test 
administered by the Organisation for Economic Co-operation and Development (OECD) 
from 2000 to 2012 (OECD, 2014).  Yet, in only three countries—Jordan, Qatar, and the 
United Arab Emirates—in the OECD study did girls feel more comfortable solving math 
problems than boys.  Boys do better on the math sections of standardized tests such as the 
SAT and ACT, and research suggests that strong positive male gender identification with 
math may account for some of the difference (Shettle et al. 2007).    
Gender identification with math worked the opposite way in a study of middle 
school girls who were asked to recall details of a complex figure in a few different 
contexts.  Girls remembered fewer details of the figure when they thought they were 
being tested on geometry, rather than when they believed they were being tested on 
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memory or drawing.  They also remembered fewer details when they were tested 
alongside boys rather than being tested only with other girls (Huguet & Régner, 2007).   
In a different study of both adolescents and university students, Steffens & 
Jelenec (2011) found an association between women with stronger implicit gendered 
math stereotypes and lower math self-concept and performance, while men with stronger 
implicit gendered stereotypes were associated with higher math self-concept and 
performance.   
The concept of self-identification provides a counterpoint to stereotype threat, as 
Stout et al. (2011) found that STEM women—female university students who had 
already embarked on STEM paths—more weakly identified with implicit gendered math 
stereotypes, perhaps because they had already identified themselves as part of the STEM 
community.  However, even women who participate in the STEM community are not 
immune to negative gendered pressure.  In Murphy, Steele, and Gross’s (2007) work on 
situational cues, they found that female math, science, and engineering majors at a 
conference who watched a video depicting unequal gender representation felt threatened 
and reported lower sense of belonging and less desire to participate in the conference.  
This reflects another difficult issue when it comes to involving women in STEM:  women 
who are made to feel like they do not belong in their field and who do not participate as 
much as they originally intended are unable to send as robust a positive message to girls 
who are interested in math and science.  Girls who might have pursued STEM paths 
choose other fields of study, and the problem of low representation perpetuates. 
 
Role models 
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The importance of role models for girls is well-established across the world of 
academia and prevalent in popular culture (Dasgupta & Asgari, 2004; McIntyre, Paulson, 
& Lord, 2003).  Women are active in STEM fields, although as they constitute only 25% 
of jobs in those fields (AAUW), it may be difficult for a girl interested in STEM to find 
an adult female role model in her career of choice.  It is possible for children to turn on 
the television and find female neurobiologists, computer hackers, forensic scientists, 
surgeons, medical examiners, mathematicians, and engineers.  However, when asked to 
draw a scientist in 1983, 6-year-old children drew a man, and when asked to draw a 
mathematician in 2003, 6-year-old children again drew a man, reflecting their 
understanding that STEM careers are largely populated by men (Chambers, 1983; Steele, 
2003).  Obviously, a lack of role models makes it more difficult for a young person to 
understand what is possible or available to her, but that is not the only difficulty for 
young women interested in STEM who do not have female STEM role models.  For 
example, a female role model can buffer a female student’s math test performance from 
the debilitating effects of certain situational factors, such as feeling judged or intimidated 
by male test administrators (Marx & Roman, 2002). 
The presence of women in STEM as role models is not uncomplicatedly positive, 
however.  A study of middle school girls who rated their interest in STEM subjects 
before and after exposure to feminine STEM role models and gender-neutral STEM role 
models showed that more feminine role models actually demotivated girls, in contrast to 
what might have been expected by those attempting to work within the boundaries of 
feminine stereotype threat by making women in STEM fit into the traditionally feminine 
package (Betz and Sekaquaptewa, 2012).  The researchers suggested this may because 
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“regular” women in STEM can be categorized as successful only as they are subtyped as 
unfeminine, while very feminine women in STEM are categorized as both, a situation 
which “[counters] two contradictory stereotypes” and can make such women seem 
impossibly successful and unrelatable, especially for middle school girls who are just 
beginning to experience the role of femininity in their lives, as well as stereotype threat in 
math.  
 
Role of novels in identity formation and career choice 
 While the role models discussed above were real women, the role models this 
paper identifies are found in young adult novels.  Therefore, it is necessary to detail how 
certain benefits can transfer from fictional character to girl as well as from real woman to 
girl.  Young adult literature is able to empower its young readers, aid in their identity 
development and growth, and, ultimately, help them make the type of rational decisions 
that lead to choosing career pathways.   
 Firstly, young adult novels can empower teenagers.  Miller’s (2013) review of 
The Absolutely True Diary of a Part-time Indian by Sherman Alexie (2007) concluded 
that such novels can give young adults knowledge about the situations portrayed in the 
book, provide them with comfort, instill in them a greater sense of empathy, and most of 
all, inspire them.  Multicultural novels “promote and honor cultural identity” and allow 
minority students to feel “seen.” This validates students’ experiences, giving them the 
power to contemplate and explore their own cultural identities.  Research by Louie & 
Louie (1992) addressed the empowering aspect of young adult literature more broadly.  
They suggested that most teenagers, whose developmental state of self-preoccupation 
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leaves them “uniquely receptive to literature,” are empathetically drawn to the main 
characters in YA fiction and quickly become involved in their struggles.  It is not until 
the main character uses his or her own skills to solve those struggles that the reader feels 
a real sense of second-hand confidence and achievement.  For instance, girls reading 
fiction featuring female protagonists interested in STEM would likely feel empowered if 
the protagonist used her STEM skills to save a life, solve a crime, or win an award. 
This empowerment piece is only one part of the impact novels can have upon the 
development of a young adult’s personal identity.  Conscious and subconscious thoughts 
about one’s self and one’s abilities and position in the world affect the way young adults 
see themselves and the world around them (Moshman, 1999).  Reading is one way to 
evoke such thoughts.  As Stephens (2011) pointed out, young adult literature is at its core 
“deeply absorbed in questions about identity,” and simultaneously pushes characters to 
develop their identities and readers to both consciously and unconsciously reconsider 
their own selves.  Several texts addressed the validity of using young adult literature as 
part of a school curriculum, always returning to the idea that teens use literature “as a 
means of making sense of themselves, each other, and the world around them,” and that 
young adult literature serves as a mirror and/or as a guide for the adolescents who read it 
in a way that classical literature and adult novels may not (Alsup, 2010; Reid, 1999; 
Bettis & Roe, 2008).  Additionally, when examining middle school girls’ literature 
circles, researchers found that what the girls read had a distinct impact on how they 
understood their femininity and their place in the socio-cultural environment, as did 
whether they read (Bettis & Roe, 2008).  This directly points to the significance of 
literary content on youth.  Jones (2011) took this one step further with the idea that girls’ 
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interactions with novels—in this case, Stephenie Meyer’s Twilight saga—often resulted 
in new, girl-created texts which took “reader response to a whole new level of self-
actualization.” 
Moshman (1999) also suggested that during adolescence, adolescents progress 
towards higher levels of rationality, supported by books, teachers, enrichment 
opportunities, and so forth.  Some adolescents are very rational and some are less so; 
many adults are less rational than some adolescents; any one adolescent’s level of 
rationality affects his or her ability to make morality judgments and the sorts of choices 
that may set him or her on a particular career pathway.  Other research implicated 
secondary school curricula as a significant factor in career choice and success ( Herr, 
Good III, McCloskey, & Weitz, 1982).  In neither of these articles were novels the only 
means of career development tools implemented, but in both they were mentioned as a 
tool.  In short, young adults were able to use books to form a sense of the world as a place 
in which people like themselves could be successful in careers of interest. 
 
Methodology 
Sample Selection 
Since the intent of this study is to examine girl-led, STEM-oriented novels, it was 
logical to choose from among books that are already known to have female protagonists 
with a math-science focus.  Precisely such a list is available in an April 23, 2013 posting 
by Karen Jensen on the Teen Librarian Toolbox, a professional development website for 
teen librarians.  It can be found at http://www.teenlibrariantoolbox.com/2013/08/stem-
girls-books-with-girls-rocking.html.  The post is tagged “Collection Development,” 
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“Math,” “Reader’s Advisory,” “Science,” “STEM Education,” and “Strong Heroines,” 
and such tags, when taken together, indicate that the list is meant to be used as a selection 
and reader’s advisory tool for teen librarians.   
In the list, each book’s title, author, and cover are displayed alongside a quote 
from the book and a brief one or two-sentence description of why the list’s author 
believes the book fits within the category of YA books with female protagonists shaped 
by science and math.  The description also serves as a teaser to hook new readers without 
giving away important plot points.  The list contains ten books, all of which are listed in 
Table 1 below. 
Table 1:  Selected Books (Jensen, 2013) 
 
Title Author Publisher Copyright 
Date 
Description 
 
3:59 
 
Gretchen 
McNeil 
 
Balzer + 
Bray 
 
2013 
Two girls who are incredibly 
intelligent in physics use that 
knowledge to save 2 parallel 
worlds.  Lots of science talk, 
scary tension, and a dash of 
romance. 
 
Adaptation 
 
Malinda Lo 
 
Hachette 
Book Group 
 
2012 
While on her way back from an 
academic competition, Reese is 
in an accident and wakes up in a 
secret government lab really 
quite different.  Can she find out 
what happened to her and what it 
means? 
 
Bad Taste in 
Boys 
 
Carrie Harris 
 
Delacorte 
Press 
 
2011 
The coach is feeding the football 
team steroids that turn them into 
zombies, can Kate find an 
antidote before the entire high 
school eats itself? 
 
Catalyst 
 
Laurie Halse 
Anderson 
 
Speak 
 
2002 
Straight A student Kate Malone 
is waiting to hear from MIT 
when her perfectly organized 
world starts to spiral out of 
control.  Then, something 
happens that truly blows it apart. 
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Table 1:  Selected Books (Jensen, 2013) 
 
 
Counting by 
7s 
 
Holly 
Goldberg 
Sloan 
 
Dial Books 
for Young 
Readers 
 
2013 
Willow is a genius obsessed with 
nature and diagnosing medical 
conditions.  When her adopted 
parents die suddenly in a car 
accident, she uses her knowledge 
of nature to help build the 
perfect garden and rejuvenate 
both a neighborhood and the 
spirits of those around her. 
 
The 
Evolution of 
Calpurnia 
Tate 
 
Jacqueline 
Kelly 
 
Henry Holt 
and 
Company 
 
2009 
Calpurnia Tate uses science to 
help her understand why yellow 
grasshoppers grow so much 
bigger than the green 
grasshoppers in her back yard.  
Along the way, she bonds with 
her grandfather and learns just 
what it means to be a girl at the 
turn of the century. 
 
Find Me 
 
Romily 
Bernard 
 
HarperTeen 
 
2013 
Wick Tate is a superb computer 
hacker, skills she'll need to use 
when Tessa Waye's diary shows 
up at her house with a simple 
request: Find Me. 
 
The Shadow 
of the 
Blackbirds 
 
Cat Winters 
 
Amulet 
Books 
 
2013 
The Spanish flu is sweeping 
across the land.  It is 1918. Mary 
Shelley Black is forced to 
rethink everything she knows, or 
thinks she knows, about life and 
death. 
 
The 
Opposite of 
Hallelujah 
 
Anna Jarzad 
 
Delacorte 
Press 
 
2012 
When Caro's older sister Hannah 
returns, she is having a hard time 
adjusting.  Hannah is the 
spiritual sister while Caro uses 
science to help her understand 
the world around her.  But 
secrets about Hannah's past lead 
Caro to better understand the 
both of them. 
 
The Way We 
Fall 
 
Megan 
Crewe 
 
Hyperion 
 
2012 
It starts with an itch.  Then the 
fever comes.  Soon after, you are 
dead. Kaelyn uses what she 
knows to try to keep herself alive 
when a virus sweeps over the 
island that she lives on. 
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It is important to note that the Teen Librarian Toolbox list is an informal list put 
together by a single librarian rather than a rather than by a committee.  Its point is, in 
part, to spark discussion of other YA titles characterized by a female, STEM-oriented 
protagonist; the author closes the post by asking if readers “[h]ave some more titles that 
showcase intelligent girls that love science and math?” and suggesting that they use the 
comments section beneath the post to add more titles to the list.  Because of this, the 
comments section of the article was also examined for suggested novels, and two 
additional novels were selected for analysis.  These novels are listed below; as they are 
reader-submitted, they do not appear in the same reviewed format. 
Table 2:  Additional Book Selections  
(Jenson, 2013, article commenters Elizabeth and Emily Fear) 
 
Title Author Publisher Copyright Date 
Fat Cat Robin Brande Alfred A. Knopf 2009 
The Testing Joelle Charbonneau Houghton Mifflin 2013 
 
Altogether, twelve books were selected for analysis.  They span a wide variety of 
scientific interests as well as a wide variety of genres, with realistic fiction, historical 
fiction, humor, horror, dystopian fiction, science fiction, and thrillers all represented by at 
least one book.  The oldest book, Catalyst, was published in 2002; the majority of the 
novels were published in 2012 and 2013. 
 
Coding 
In order to focus on a number of attributes related to female protagonists and their 
relationships with STEM, this study looked at a set of eight categories across all twelve 
books.  These are listed and explained in Table 3 below.  The first of these categories was 
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primary STEM field of interest to the protagonist.  Each main character’s interest was 
categorized as belonging to either science, technology, engineering, or math, and then, 
because the majority of the protagonists preferred science fields, the science category was 
broken down into disciplines within science, such as biology, chemistry, and ecology. 
Table 3:  Coding Categories 
 
Category 
Number 
Category Name Category Description 
 
1 
 
 
Protagonist’s STEM 
field of interest 
Protagonist’s interest was categorized as belonging to 
science, technology, engineering, or math.  The science 
category was further broken down into disciplines such 
as biology, chemistry, and ecology 
 
2 
 
 
Role models 
Female characters with STEM careers who gave the 
protagonist advice were noted as role models; male and 
non-STEM role models were noted separately 
 
3 
 
Impact of 
protagonist’s STEM 
contributions on plot 
Protagonist’s involvement with her STEM discipline 
was determined to be or not to be a factor in the 
resolution of the novel’s plot.  If her involvement did 
play a role in plot resolution, it was considered 
significant 
 
4 
 
Protagonist’s STEM 
abilities as viewed by 
other characters 
Statements from other characters concerning the 
protagonist’s scientific or academic skills were judged 
as positive or negative and tallied to determine whether 
the protagonist’s skills were viewed as generally 
positive or generally negative 
 
5 
 
 
Self-confidence 
Statements from the protagonist concerning her 
scientific or academic skills were judged as positive or 
negative and tallied to determine whether the 
protagonist viewed her skills as a positive or negative 
attribute 
   
6 
 
Treatment of 
protagonist by other 
characters 
Protagonist’s feelings of isolation were recorded and 
examined to see if the feeling of otherness or isolation 
was due to the girl’s STEM talents, to reasons 
completely unrelated to her STEM talents (such as 
family or physical appearance), or to a combination of 
the two factors 
 
7 
Perception of 
protagonist’s social 
fluidity 
Protagonist’s social encounters were examined for 
examples of inappropriate responses, a lack of response, 
or physical awkwardness (Jankowiak, 2005) in order to 
determine the protagonist’s level of social aptitude 
 
8 
Perception of 
protagonist as 
masculine/feminine 
Protagonist was judged by sixteen traits of masculinity 
and femininity (Evans & Davies, 2000) to determine 
whether the character was generally seen as being 
masculine, feminine, or neutral 
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For the second category, each protagonist’s role models were examined.  “Role 
model” here is narrowly defined as an adult with a STEM career, rather than the 
traditional definition of any inspirational person worthy of emulation.  Furthermore, to 
build upon the role modeling concepts of Marx and Roman (2002) as well as Betz and 
Sekaquaptewa (2002), only women were chosen.  Thus adult female characters with 
STEM careers who gave the protagonists advice were noted as role models.  Other 
potential role models, such as adult male characters with STEM careers, were noted for 
the purposes of discussion, but did not count for coding purposes. 
The next few categories aimed to quantify the impact of the protagonist’s personal 
STEM-related skills on the story.  Category 3 compared such skills to the plotline.  First, 
the primary plot problem and climax were identified.  Then, it was determined whether 
the girl’s involvement with her STEM discipline (as defined in Category 1) was a factor 
in the resolution of the plot.  If her involvement did play a role in plot resolution, it was 
considered significant, although it was also noted whether her contribution impacted only 
her own life or if it impacted others, as well.  Category 4 provided a framework for 
examining this impact on plot through the eyes of characters other than the protagonist.   
 
Table 4:  Positive and Negative Comments for Categories 4 and 5 
Trait Description 
Positive Comments 
Accepting Treating the protagonist and her skill as valid and 
suitable 
Encouraging Giving support and confidence to the protagonist where 
her skills are concerned 
Displaying pride Valuing the protagonist’s skill and taking pleasure in its 
value 
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Displaying high expectations Communicating trust in the protagonist’s ability to 
succeed and overcome obstacles 
Demonstrating power Suggesting that the protagonist’s skills are or will be 
effective 
Negative Comments 
Belittling Adopting an unkind or harsh tone to suggest that the 
protagonist’s skills are unremarkable, unworthy, or not 
enough 
Condescending Adopting an unkind or harsh tone to suggest that a 
second character’s skills are better than the protagonist’s 
Engaging in name-calling Using pejorative names or phrases to attack the 
protagonist based on her skills or perceived lack of 
skills 
Displaying low expectations Communicating distrust in the protagonist’s ability to 
succeed and overcome obstacles 
Demonstrating powerlessness Suggesting that the protagonist’s skills are or will be 
ineffective 
 
All statements from other characters concerning the protagonist’s scientific or 
academic skills were judged as positive or negative (see Table 4 above), and at the end of 
every book, these statements were tallied to determine whether the protagonist’s skills 
were viewed as generally positive or generally negative.  In order to judge self-
confidence in STEM-related skills, Category 5 asked the same questions of the 
protagonist herself.  Each time the character referenced her STEM abilities, her 
statements were judged as positive or negative, and at the end of each novel, the 
researcher considered the results and factored in whether the character had displayed 
attraction to educational or career goals in a STEM field.  Taking both “current” and 
“future” self-perceptions from the protagonist allowed for a fuller picture of the 
protagonist’s STEM-related self-esteem, as it balanced out the tendency of most 
protagonists to suffer a severe drop in confidence in stressful, climactic moments and 
kept such moments from overly influencing judgments of the characters’ self-esteem. 
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 The final few categories focused on the larger context in which the protagonist’s 
STEM skills were viewed by others.  Was she an outcast?  Stereotypically feminine, or 
more masculine?  Category 6 asked whether the characters were treated differently 
because of their STEM skills.  To determine this, each time a character expressed in 
dialogue or narration feelings of being left out, shunned, different, or other, it was 
recorded and examined to see if the feeling of otherness or isolation was due to the girl’s 
STEM talents, to reasons completely unrelated to her STEM talents (such as family or 
physical appearance), or to a combination of the two factors.  Category 7 used neurologist 
Janet Jankowiak’s (2005) summary of socially awkward behavior as a jumping-off point 
from which to judge the protagonist’s social capital.  The markers of socially awkward 
behavior can be seen in Table 5 below.   
Table 5:  Markers of Social Awkwardness (Jankowiak, 2005) 
Trait Description 
Inappropriate response Providing a response that the other actor in a social 
situation is not expecting (e.g. nervous laughter, 
aggression) 
Lack of response Failure to provide a response when other actor in a social 
situation expects one (e.g. walking away) 
Physically awkward 
behavior 
Losing control of one’s body, movements, and/or bodily 
functions at an inopportune moment (e.g. burping, 
falling, accidental groping) 
 
Each protagonist’s social encounters were examined and examples of 
inappropriate responses (overreactions, misunderstandings), a lack of response, or 
physical awkwardness (tripping, burping) that left the protagonist embarrassed and her 
peers amused and/or disgusted were noted as hallmarks of social awkwardness.  Lastly, 
Category 8 examined masculinity and femininity using Evan and Davie’s (2000) version 
of Richardson’s (1983) descriptions of traditionally masculine and feminine behavioral 
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traits.  Evans and Davies translated Richardson’s descriptions into eight traditionally 
masculine and eight traditionally feminine traits, as described in the table below.  For this 
paper, each protagonist was judged in light of these sixteen traits after the book was 
completed and determined to be feminine if more feminine than masculine traits were 
present, masculine if more masculine than feminine traits were found, and neutral if an 
equal amount of feminine and masculine traits were found. 
Table 6:  Masculine and Feminine Personality Traits (Evans & Davies, 2000) 
 
Trait Description 
  Masculine Traits 
Adventurous Actively exploring the environment, be it real or imaginary 
Aggressive Actions and motives with intent to hurt or frighten; imparts 
hostile feelings 
Argumentative Belligerent; verbally disagreeable with another 
Assertive Taking charge of a situation, making plans and issuing 
instructions 
Competitive Challenging to win over another physically or intellectually 
Decisive Quick to consider options/situation and make up mind 
Risk-taker Willing to take a chance on personal safety or reputation to 
achieve a goal 
Self-reliant Can accomplish tasks or handle situations alone with 
confidence 
Feminine Traits 
Affectionate Openly expressing warm feelings; hugging, touching, holding 
Emotionally 
expressive 
Allowing feelings to show, including temper tantrums, crying, 
or laughing 
Impetuous Quick to act without thinking of the consequences; impulsive 
Nurturing Actively caring and aiding another’s development, be it 
physically or emotionally 
Panicky Reacting to situation with hysteria; crying, shouting, running 
Passive Following another’s lead and not being active in a situation 
Tender Handling someone with gentle sensitivity and consideration 
Understanding Being able to see and comprehend a situation from another 
person’s perspective; showing empathy 
 
Coding is an inexact process, particularly with only one researcher coding the 
materials.  More significantly, it fails to account for all of the nuances of strong primary 
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(and secondary!) female characters interested in STEM pursuits.  Thus, while coding 
provides a basis for discussing similarities and differences in these novels, later 
discussion of the novels’ content and context will attempt to provide a more holistic view 
of the protagonists. 
 
Results 
Category 1:  Protagonist’s STEM field of interest 
As shown in figure 1, the twelve protagonists in the novels studied displayed 
particular interest in engineering, technology, and science, and within science, in biology, 
physics, chemistry, and ecology.  Ten of the twelve fell within these scientific categories, 
with only Wick from Find Me and Cia from The Testing showing as their primary 
interests technology (hacking) and engineering, respectively.  Figure 2 shows this 
breakdown of the number of protagonists involved with each of STEM’s major fields.  
Within the science category, biology was the most popular subject, with a third of the 
protagonists showing particular interest in human or animal (or, in Adaptation, alien) life 
and development.  Math was entirely absent as a primary STEM field of interest, 
although the intersection between math and science appeared in half the books, with the 
protagonist using math as part of their scientific experience and expressing an 
appreciation for the subject. 
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Figure 1:  Number of protagonists interested in particular STEM fields 
 
 
Figure 2:  Number of protagonists interested in each of the 4 main STEM fields 
 
 It is interesting to note the variance of fields falling beneath the science heading.  
Although a large majority of protagonists chose science as their field of choice and then 
biology or physics within that field, there was a substantial amount of diversity in the 
protagonists’ scientific interests.  For instance, Reese, Calpurnia, Kaelyn, and Cat were 
all primarily interested in biology, but Reese is particularly interested in human and 
4 
3 
2 
1 
1 
1 
Protagonists' Primary STEM Field of Interest:   
Specific Categories 
Biology
Physics
Chemistry
Ecology
Engineering
Technology
10 
1 
1 
0 
Protagonists' Primary STEM Field of Interest:   
Broad Categories 
Science
Technology
Engineering
Math
21 
 
extraterrestrial biology (xenology), Calpurnia is particularly interested in entomology, 
Kaelyn is particularly interested in zoology, and Cat is particularly interested in 
evolutionary biology.  Physics and chemistry branched out in a similar manner.  Both the 
well-roundedness of the characters and the specialization of the broader fields made it 
difficult in a few cases to categorize a primary field.  Calpurnia, for instance, studies 
insects, but she also studies plants, animals, and chemistry; Kaelyn is most interested in 
animals, but she also studies plants, chemistry, and microbiology.  Ultimately, this paper 
chose to go with the most oft-used and mentioned of the characters’ several STEM 
interests. 
A majority of the books displayed protagonists who were well-rounded, with 
mentions of academic excellence in all subjects rather than just science and math.  
Several protagonists melded their humanities knowledge and their science knowledge for 
projects, as when Cat (Fat Cat) combines anthropological/historical knowledge, personal 
culinary talent, and knowledge of evolutionary biology for her science fair project.  
Counting by 7s’s Willow blends her academic genius from all subject areas with a talent 
for frank communication and a good business sense, and is able to use this combination 
to make friends, create a new life for herself after her parents’ deaths, and pursue the 
sorts of ecology projects that are most rewarding for her.  Breaking this pattern was 
Catalyst’s Kate Malone, who describes her English class as “worse than a waste of 
time—it robs valuable brain cells that could be doing something practical” (37).  Her 
self-admitted lack of well-roundedness costs her; the Massachusetts Institute of 
Technology rejects her in part because her admittance essays were weak, and 
recommends that she work on her writing skills (77, 180).   
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Category 2:  Role models 
Many of the books contained strong female STEM role models.  All role models 
can be seen in Table 7 below. 
Table 7:  STEM Role Model Presence 
 
Title Number of 
STEM 
career Role 
Models 
Role Model’s 
relationship to 
protagonist 
Number of male 
STEM career 
role models? 
Number of 
non-STEM 
career female 
role models 
 
3:59 
 
2 
 
Mother; 
close friend 
 
 
1 (father) 
 
0 
 
 
Adaptation 
 
2 
 
Protagonist’s 
doctors (one of 
whom is a 
friend’s 
mother) 
 
 
0 
 
2 (U.S. 
president; 
mother) 
 
Bad Taste in Boys 
 
2 
 
Mother; 
teacher/mentor 
 
 
1 (brother) 
 
0 
 
Catalyst 
 
2 
 
Mother 
(deceased); 
teacher/mentor 
 
 
0 
 
0 
 
Counting by 7s 
 
0 
 
n/a 
 
0 
 
2 (guardian; 
friend)  
 
 
The Evolution of 
Calpurnia Tate 
 
0 
 
n/a 
 
1 (grandfather) 
 
 
0 
 
Find Me 
 
0 
 
 
n/a 
 
0 
 
0 
 
In the Shadow of 
 
1 
 
Mother 
 
0 
 
1 (aunt) 
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the Blackbirds (deceased) 
 
The Opposite of 
Hallelujah 
 
0 
 
n/a 
 
1 (priest/mentor) 
 
 
1 (sister) 
 
The Way We Fall 
 
2 
 
 
Family friend; 
close friend 
 
 
2 (father; 
brother) 
 
1 (mother, 
deceased) 
 
Fat Cat 
 
3 
 
 
mother; 
family friend; 
doctor 
 
 
1 (teacher) 
 
1 (friend) 
 
The Testing 
 
0 
 
 
n/a 
 
2 (father; 
brother) 
 
 
0 
 
In three (25%) of the books, the protagonist’s mother practiced science in a 
STEM field; in two more, the protagonist’s mother had practiced in a STEM field before 
an untimely death.  Several featured female family friends or friends’ parents who were 
doctors, dieticians, pharmacists, or biologists.  In Catalyst and Bad Taste in Boys, the 
protagonists had close relationships with female science teachers who took on advising 
and coaching roles for their star pupils. 
Five books (41.7%) could be definitively categorized as having no adult females 
involved in STEM careers whose opinions the protagonist sought out and/or who inspired 
the protagonist.  Some books had notable female figures who did not fit the criteria set 
here for being a role model either for reasons of age or career, but who nevertheless 
showcased a dedication on the authors’ parts to placing female supporting or background 
characters in positions of power.  For example, Reese’s mother in Adaptation is not 
involved in a STEM career, but in addition to being a warm and caring parent, she has a 
prestigious career as a San Francisco lawyer.  Adaptation also features a female president 
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of the United States.  Kaelyn’s mother in The Way We Fall works at a convenience store, 
but Kaelyn’s physician father notes that it is her mother who successfully takes on home 
repair and engineering tasks such as fixing their broken water filtration system (Kindle 
Location 3073).  The Opposite of Hallelujah’s Caro ultimately sees her sister Hannah’s 
religious questioning as inspiration for a science project that blends physics and religion, 
and learns to appreciate her sister’s past and strength even though Hannah has no science 
background.   
Some of the books also showed male STEM characters who provided support and 
advice for the female protagonists, particularly fathers or grandfathers.  Two books 
(16.7%) relied on male role models but showed no strong female role models, STEM-
related or otherwise (The Evolution of Calpurnia Tate and The Testing); only one book, 
Find Me, showed no true role models at all.   
Category 3:  Impact of protagonist’s STEM contributions on plot 
Table 8:  Role of Protagonist’s STEM Contributions 
 
Title Impact on 
plot? 
Significant 
impact on 
plot 
Moderate 
impact on 
plot 
No impact 
on plot 
3:59 Yes X   
Adaptation Yes  X  
Bad Taste in Boys Yes X   
Catalyst No   X 
Counting by 7s Yes  X  
The Evolution of Calpurnia 
Tate 
Yes X   
Find Me Yes X   
In the Shadow of the 
Blackbirds 
Yes X   
The Opposite of Hallelujah Yes  X  
The Way We Fall Yes X   
Fat Cat Yes X   
The Testing Yes X   
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In eight books (75%), the protagonist’s STEM contributions were majorly 
significant to the plot, directly affecting the outcome of the story.  Where this occurred, 
the protagonist’s skills often impacted several characters or even the population in 
general; for instance, Kate Grable’s (Bad Taste in Boys) chemistry knowledge leads to 
her ability to inoculate her high school’s zombie population and return them to human 
form, thus saving the zombified students as well as preventing her high school and the 
wider community from being overtaken by the undead.  The remainder of the novels 
showed the protagonists’ STEM contributions as being significant, but less crucial to the 
story’s plotline.  For instance, the pleasure Caro (The Opposite of Hallelujah) takes in 
understanding physics and scientific theory enable her to relax and feel peace and control 
in a chaotic life, but Caro herself notes that her feelings of relief have little to do with 
science “other than the fact that it had gone so well that I felt capable of something for 
the first time in a long time” (p. 423).  Caro’s skills have only an indirect impact on the 
story’s main plotline, which is based around building a relationship between two sisters 
who had previously been strangers.   
In only one book, Catalyst, are the protagonist’s skills not at all useful.  Kate 
Malone is a chemistry whiz, but her talents do not get her into MIT, help her adjust to and 
aid a girl from school whose home burns down, or provide anyone (including herself) 
with comfort or wisdom after that girl’s child is killed.  While not a burden, her skills do 
not positively impact the plot.  Rather, it is her increasing capacity for empathy and 
maturing social skills which drive her personal growth and the book’s plot.  
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Category 4:  Protagonist’s STEM abilities as viewed by other characters 
Other characters made an average of 4.5 comments about the protagonist’s STEM 
skills throughout each novel, for a total of 54 comments.  In six cases, more than half of 
these comments were positive.  In two, more than half the comments were negative, and 
for four books, protagonists received an equal number of positive and negative comments 
about their skills. 
 
Figure 3:  Count of protagonists' comments about their STEM abilities 
 
Friends and partners tended to be the most complimentary, with comments like 
“You’re the smartest person I’ve ever met” (3:59, p. 257), “You’re good at math” (Find 
Me, p. 201), “Come on, Kate, you’re a genius.  It’s part of your appeal” (Bad Taste in 
Boys, p. 131), and responding to the message “I like you because your [sic] smart” with 
“I feel the same way” (Fat Cat, p. 300).  Parents and relatives frequently encouraged the 
protagonists, but were also more likely than friends to discourage the protagonists, often 
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due to worry about their wellbeing.  So, although Calpurnia Tate’s (The Evolution of 
Calpurnia Tate) grandfather supports and enables her interest in science throughout the 
book, her mother worries that her behavior will make it difficult for her to grow up 
properly, and tells her that bad behavior on her part is “a plot on the family’s name” (p. 
145).  Classmates often had opinions about and the protagonist and her STEM activities 
which had an impact on the protagonist’s perception of herself, but rarely made 
comments directly to the protagonist.  Instead, they sometimes created situations in which 
the protagonist felt isolated.  These are covered in category 6. 
 
Category 5:  Self-confidence 
Levels of self-confidence were measured by statements by the protagonist about 
the protagonist in narration or dialogue, and were found to vary from protagonist to 
protagonist.  Protagonists made an average of five comments about their STEM abilities 
throughout the course of each novel (shown in figure 4).  
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Figure 4: Count of protagonists' comments about their STEM abilities 
 
Generally, characters had a positive opinion of their own skills—they understood 
that STEM was a personal strength and acknowledged this.  “Science geniuses?” Josie 
asks as she and friends make a plan in 3:59, “I think I’ve got that covered” (p. 181).  
Likewise, Kate Grable (Bad Taste in Boys) announces that, “I might not have been great 
with the romance thing, but no one was going to outscience me” (p. 79).  However, even 
when protagonists recognized their own talent, they sometimes displayed ambiguous or 
negative feelings over facets of that ability.  “I still believe that only the vilest, rottenest 
of people would make their living from hacking.  Maybe I deserve everything I’ve gotten 
from life.  Maybe it’s cosmic payback for invading people’s privacy,” Wick says (Find 
Me, p. 42).  Although Wick acknowledges her skill at hacking, even complimenting 
herself on the beauty of her code and the elegance of the Trojan viruses she deploys to 
collect information and saying “In the digital world, I’m powerful” (p. 46), on some level 
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she feels guilty about her abilities.   At the end of the novel, she has been offered an 
opportunity to use her skills to help the police department solve crimes, and she is finding 
it “pretty easy stuff so far” (epilogue), which again shows her belief in her hacking 
abilities, but does not directly address her guilt over them.  The other negative comments 
all occurred during very stressful moments.  Calpurnia Tate (The Evolution of Calpurnia 
Tate) berates herself and doubts her ability to be a good scientist when she forgets to 
record a very important location in her notebook (p. 164) and Reese (Adaptation) 
experiences anxiety over her inability to understand classified biological documents when 
she has very little time to glean information from them (p. 284-286); these are critical 
moments, but once they are resolved, the girls do not continue with these negative 
comments about their abilities.   
Other comments characters made about themselves were also noted.  When 
thinking about the way her science project will alter her usual hair and makeup routine, 
Cat (Fat Cat) notes that “people probably already think I’m weird enough,” without the 
addition of frizzy hair and lack of makeup (p. 47).  Kate Grable (Bad Taste in Boys) 
describes her physical appearance as “fifty percent geeky,” (p. 2), while Kate Malone 
(Catalyst) describes her “good Kate” and “bad Kate” sides (p. 3) and, much later, 
concludes “I am a loser” (p. 71).   Although Cat (Fat Cat) at one point dresses up and 
proclaims “I was no longer Catherine Locke, Science Wonk.  I was Sex Goddess 
Glamour Queen” (p. 222), the majority of these additional comments are negative.  The 
protagonists as a whole believe strongly in their academic skills, but are sometimes 
certain of their physical attractiveness and their worth outside of the STEM arena. 
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Category 6:  Treatment of protagonist by other characters 
In all twelve novels, 33 situations were recorded in which the protagonist felt 
isolated, shunned, and “other.”  On average, that accounts for 2.75 situations per novel.  
However, the count itself is significant; some novels had very few accounts of the 
protagonist feeling isolated (although this did not necessarily signal her overall 
happiness), while Counting by 7s had a remarkably high number of experiences of 
isolation, most of which were related to Willow’s socially awkward behavior.  Figure 5 
displays this count. 
 
Figure 5:  Count of situations in which the protagonist felt isolated 
 
 The reasons behind the isolation can be found in figure 5:  while STEM-related 
isolation did occur, as when Calpurnia Tate feels isolated from her friends and family 
members because her interests lie in science rather than in improving her cooking and 
embroidery (p. 215, p. 280), nearly half (15) of the isolating situations occurred for 
reasons entirely unrelated to the protagonist’s interest in STEM, as when Cia (The 
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Testing) feels isolated from her friends and family when she initially fails to be chosen 
for the Testing and then feels isolated again after being chosen for the Testing and 
removed from her home (p. 17).  In some situations, such as when Kate Malone 
(Catalyst) feels as though she has been shunned by everything she has worked towards  
when MIT rejects her, the situation is caused by both her STEM abilities, which are 
insufficient to make up for her lack of “oomph,” and by her own expectations and 
personality (p. 180).  In 11 cases, different aspects of the protagonists’ identities, 
including their STEM abilities but not limited to them, combine to fuel discomfort and 
unhappiness for the protagonist.   
 
Figure 6:  Isolating situations broken down by reason for isolation 
Category 7:  Perception of protagonist’s social fluidity 
 Overall, protagonists although protagonists were involved in an average of 3.9 
awkward situations in each novel, their social awkwardness caused fairly few of these 
moments, as captured in Table 9.   
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Table 9:  Count of awkward situations broken down by reason for awkwardness 
 
Book Inappropriate 
Response 
Lack of 
Response 
Physically 
Awkward 
Behavior 
Situational 
Awkwardness 
3:59 2 0 1 2 
Adaptation 0 0 1 3 
Bad Taste in Boys 0 2 2 4 
Catalyst 1 1 0 1 
Counting by 7s 2 6 0 1 
The Evolution of 
Calpurnia Tate 
1 0 1 1 
Find Me 0 1 0 0 
In the Shadow of 
Blackbirds 
0 0 0 1 
The Opposite of 
Hallelujah 
1 1 0 3 
The Way We Fall 0 1 0 1 
Fat Cat 1 1 0 2 
The Testing 0 1 0 1 
 
Totals (n=47): 
 
8 (10.6 %) 
 
14 (29.8 %) 
  
5 (10.6 %) 
 
20 (42.6%) 
 
Willow from Counting by 7s experiences the most moments of social 
awkwardness, primarily due to lack of response or an inappropriate response; these 
responses may be explained by the fact that she is both grief-stricken over the death of 
both of her parents (which leads to several examples of a lack of response) and a child 
prodigy who sometimes misunderstands social cues (leading to inappropriate responses).  
Over 40% of all moments of awkwardness were situational, involving uncomfortable 
clashes between the protagonist, her partner, and parents or guardians (Adaptation, In the 
Shadow of Blackbirds); the protagonist and her current and/or past partners (3:59, Fat 
Cat, Opposite of Hallelujah, Catalyst); or the protagonist and her siblings (Opposite of 
Hallelujah, Evolution of Calpurnia Tate).  While with physical awkwardness, such as 
when Josie (3:59) alerts her ex-boyfriend and his new girlfriend to the fact that she was 
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spying on them by accidentally hitting her car horn (p. 39), the protagonist plays a 
definite role in the discomfort of the moment, with situational awkwardness, the 
protagonist’s response does not necessarily play a role in the discomfort of the situation 
beyond being part of the situation.   
 
Category 8:  Perception of protagonist as masculine/feminine 
Overall, the protagonists in the novel selections were found to be more masculine 
than feminine according to the Evans and Davies (2000) gender traits descriptors.  A 
breakdown of the masculine and feminine traits found in each protagonist can be found in 
figure 7.  No character, however, was found to be entirely masculine or entirely feminine.  
One protagonist (Wick from Find Me) did contain all eight masculine traits, but she also 
displayed three feminine traits, as her ability to nurture and love her younger sister is very 
strong.   
 
Figure 7:  Count of Gendered Traits Present in Protagonist 
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Only Kaelyn from The Way We Fall displayed more feminine than masculine 
traits.  It is worth noting that The Way We Fall involves more grief and loss than many of 
the other novels, and does not have a particularly happy or uplifting ending.  The 
prevalence of Kaelyn’s feminine traits seem to be related to her lack of control over 
horrific outside circumstances; even though she tries, she is unable to keep an epidemic at 
bay, and she panics when it strikes her own family, including herself.  Interestingly 
enough, the protagonists of Fat Cat and In the Shadow of Blackbirds display the same 
number of feminine traits as Kaelyn.  Like Kaelyn, Mary Shelley from In the Shadow of 
Blackbirds is also facing a control deficit in the face of an epidemic.  Cat (Fat Cat) seems 
more feminine overall, showing interest in boys, fashion, cooking, but it is her 
emotiveness which gives her a high score.  Nonetheless, both girls display more 
masculine traits than feminine ones, and are thus seen as more masculine than feminine.  
The protagonists of Bad Taste in Boys and Catalyst both displayed equal numbers of 
masculine and feminine traits, and thus were counted as neutral rather than as masculine 
or feminine.   
All girls displayed the masculine traits of self reliance and risk-taking, and none 
of them displayed the feminine trait of passivity.   
 
Discussion 
 The protagonists examined had strong STEM skills, but these skills were only one 
part of their stories, and were well-integrated into their personalities and the plots of the 
novels.  These were not short, lab-coated scientists lugging around high school textbooks; 
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they were young women with lives outside of school who happened to consider 
themselves scientists, hackers, engineers, or mathematicians.   
They were, for the most part, well-supported.  Their confidence in their skills may 
be partially due to supportive friends, family members, partners, and teachers, as well as 
female role models in STEM careers.  Although these role models were not infallible (in 
Bad Taste in Boys, Kate Grable’s favorite science teacher turns out to have played a 
significant role in creating the virus Kate ultimately cures), their presence normalized the 
idea that women belong in STEM careers.  In books devoid of female role models, 
strategies like that employed by Calpurnia Tate (The Evolution of Calpurnia Tate)’s 
grandfather had an impact on Callie’s understanding of how she might fit into the social 
order at the turn of the twentieth century.  Since she is unlikely to meet any women in 
STEM careers in 19
th
 century rural Texas, Grandfather educates her about their existence: 
 “Do you remember when we sat by the river some months ago and 
talked about Copernicus and Newton?” 
“I remember.”  How could I ever forget? 
“Did we not talk about Mrs. Curie’s element?  Mrs. Maxwell’s 
screech owl?  Miss Anning’s pterodactyl?  Her ichthyosaur?” 
“No.” 
“Miss Kovalevsky’s equations?  Miss Bird’s travels to the 
Sandwich Islands? 
“No.” 
“Such ignorance,” he muttered, and quick tears pricked my eyes.  
Was I such an ignorant girl?  He went on.  “Please forgive my ignorance, 
Calpurnia.  You have made me well enough acquainted with the primitive 
state of your public education, and I should have known you would be left 
in the dark about certain matters of Science.  Let me tell you about these 
women.” 
I soaked up what he told me like a living sponge.  It was 
galvanizing information. 
   (The Evolution of Calpurnia Tate, p. 257) 
 
Findings about the STEM subjects the protagonists studied mirrored Modi, 
Schoenberg, & Salmond’s (2012) report for the Girl Scouts:  the protagonists are well-
36 
 
rounded and interested in everything.  While the Girl Scout report suggests that this wide-
ranging interest may account for the discrepancy between girls who are interested in 
STEM-related careers and those who actually pursue STEM careers (statistically 
speaking, if girls are interested in many subjects, the likelihood that they will choose any 
particular subject declines as the options increase), the girls in the books studied show 
that being interested in and accomplished in many subject areas does not necessarily need 
to indicate a lack of focus on science.  Similarly, the novels studied show girls who do 
have friends and social lives—they may possess more masculine than feminine traits on 
the whole, but they mostly avoid stereotypes of white lab-coated scientists with little 
interest in fashion, friends, family, or fun.  Rather, they blend their STEM knowledge, 
their non-STEM academic knowledge, and their social and emotional knowledge to form 
interesting, full-fledged characters who are able to have an impact on the world around 
them.   
 
Issues and opportunities for further research 
 These books lend themselves well to empowering suburban, middle-class girls, 
but they are less thorough when it comes to lower socioeconomic brackets or girls of 
color.  Only two protagonists, Willow (Counting by 7s) and Kaelyn (The Way We Fall) 
describe themselves as not white.  Neither of them speak much about their race, although 
Kaelyn mentions that her mother is black and her father is white, and Willow says “If you 
could see me, you would say that I don’t fit into an easily identifiable ethnic category” (p. 
11).  Similarly, only one protagonist, Wick (Find Me), comes from a low socioeconomic 
background, and through the course of novel, during which she is being fostered by a 
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wealthy couple, she feels uncomfortable with her position in a wealthier world and 
routinely plans and saves for the moment when the new life inevitably collapses and she 
and her younger sister are thrust back into the foster system or the streets.  Such a 
moment does not occur, but Wick worries about it nevertheless.  Perhaps a different 
selection of books would correct this bias, but the possibility that books featuring girls 
interested in STEM who are not white and middle-to-upper class are not widely available 
also exists.  If a young adult can more easily see a “road map” to their future (Myers, 
2014) in a book featuring a protagonist who is similar to them, then a lack of books 
featuring STEM-interested characters who are also racially, culturally, and 
socioeconomically diverse does many students a disfavor, and should be further 
examined.   
 
Girls’ STEM aspirations as a matter of concern for library science 
Librarians, both in schools and in public libraries, are uniquely positioned to 
support girls’ STEM interests.  Obviously, they provide access to print and digital 
resources for all adolescents who wish to learn more about science, technology, 
engineering, and math; they also often provide space, initiative, and/or expertise for 
technology-related clubs and activities.  However, although librarians are expected to 
carefully curate their fiction collections, it is still easy to discount or overlook some of the 
roles that fiction collection can play.  Young adult fiction featuring female STEM 
protagonists interests girls in stories that successfully mold traditionally female elements 
like romance, nurturing relationships, and social entanglements with STEM-related plots 
and appealing female characters who manage to maintain STEM interests without 
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becoming unapproachably perfect or unattractively geeky.  The books make STEM 
interests seem like a path for which girls can have natural aptitude and which they can 
easily choose to follow if they wish.  It is up to the librarian to make such titles available, 
to highlight them, and to keep a finger on the pulse of the female STEM world as well as 
on the varied interests of the young female patrons of the library. 
 This study endeavors to show that there are hurdles for girls who are interested or 
who could become interested in STEM, and that in order to support their success—as 
librarians surely hope to do for any adolescent—it is necessary to dismantle such hurdles, 
and to think creatively while doing so.  Librarians must not suppress or skip over those 
interests which may bring young patrons joy, dedication, or academic and perhaps 
professional success.  Examining teen fiction critically to determine how readers may 
interpret, learn from, and connect with the characters is a part of supportive librarianship, 
particularly with girls and STEM. 
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